Phyllotaxis, a keystone problem in structural plant biology, has attracted the interdisciplinary interest of biologists, mathematicians, physicists, crystallographers and, more recently, computer scientists for almost two centuries. The continuing interest in phyllotaxis has led to this special issue, bringing together nine papers from authors who responded to our invitation or call for papers from early 2016. We thank the authors for their contributions, which we have the pleasure of presenting here.
Digital signature
This PDF has been certified using digital signature with a trusted timestamp to assure its origin and integrity. A verification trust dialog appears on the PDF document when it is opened in a compatible PDF reader. Certificate properties provide further details such as certification time and a signing reason in case any alterations made to the final content. If the certificate is missing or invalid it is recommended to verify the article on the journal website.
in silico experiments in which primordia are represented as disks sequentially stacked on the surface of a cylinder, and novel quantitative characterizations of phyllotactic patterns, the authors show that the emergent parastichy numbers follow the Fibonacci recursion if the size of consecutively placed primordia changes slowly as a function of their position. For moderately faster rates, the Fibonacci recursion is maintained even though individual primordia may emerge out of the order implied in idealized models, resulting in large fluctuations of the divergence angle. This result is remarkably consistent with experimental data, e.g., [8, 9] . At even faster rates a qualitative change takes place and "quasi-symmetric" patterns emerge, characterized by approximately equal numbers of parastichies running in opposite directions. Two examples of such patterns are given by Douady and Golé in Part II of their study [10] , which illustrates various classes of the patterns simulated in Part I with case studies of phyllotaxis in nature.
The paper by Zagórska-Marek and Szpak [11] provides further examples of departures from idealized patterns using a combination of simulations and experimental data. The authors use the terms γ-and λ-dislocations rather than the triangle and pentagon transitions proposed by Golé et al. [4] and Douady and Golé [10] , but the key message is similar: rapid changes in the size of primordia and noise (represented as random changes in the radius of primordia or their out-of-the order placement) modify phyllotactic patterns by splitting or merging the parastichies.
It is intuitive that drastic changes in parameters will likely lead to the development of strongly irregular phyllotactic patterns. Rutishauser [12] provides scanning electron microscopy images illustrating such patterns as produced by the vegetative shoot apical meristems of acacias and the floral meristems of the cananga tree. The chaotic phyllotaxis within the domain of stamens in the flowers of cananga tree is certainly caused by a drastic change in organ identity and size (from large tepals to small stamens). Entirely different is the chaos observed in acacias, which results from the insertion of additional meristematic structures among primordia already set in a regular phyllotactic pattern. The phenomenon of additive plant organs is analyzed by Kitazawa and Fujimoto [13] . They show how meristic variation in the perianth of the Japanese species of Anemone leads to the formation of different floral phenotypes, a species-specific trait. An interesting aspect of this case study is that it involves a change not only in the number of flower parts, but also in the way they are distributed.
This special issue concludes with a paper by Beyer and Richter-Gebert [14] . Inspired by the biological reality of phyllotactic patterns, the authors ask the mathematically intriguing question of how phyllotactic patterns would look in higher dimensions. Instead of new primordia being created within a one-dimensional ring on the growing two-dimensional surface of the meristem, the "primordia" are created on the expanding surface of a sphere. Simulations reveal a richness of emerging patterns, with the appropriately generalized divergence angle converging to a constant value, oscillating periodically, or changing in a chaotic manner.
The diverse perspectives, results and open problems highlighted in the papers presented in this special issue demonstrate that the study of phyllotaxis is still far from complete, and will remain an important and enjoyable research area for many years to come.
